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Abstract
Objectives: The aim of this study was to determine the prevalence of root dilaceration in a Turkish dental patient 
population with respect to sexes and dental localization in relation between sex and this anomaly.
Study Design: A retrospective study was performed using periapical radiography of 2,124 patients ranging in age 
from 15 to 65. All data (age, sex and systemic disease or syndrome) was obtained from the files. These patients 
were analyzed for root dilaceration. Descriptive characteristics of sexes, jaws, and dental localization were re-
corded. The Pearson chi-squared test was used. 
Results: Of 2,251 patients, 214 (9.5%) had root dilaceration. Root dilacerations were determined in 276 (4.3%) 
of 6386 teeth belong to 2251 patients. Anomalies were found in 9.8% of males compared with 9.3% of females. 
However, this difference was not statistically significant (p>0.05). Root dilacerations were similarly distributed 
between maxilla and mandible. The most frequently root dilacerated teeth were found to be mandibular third mo-
lars (12.8%), followed by maxillary third molars (7.4%), maxillary first molars (6.7%). Root dilaceration was not 
detected in maxillary central incisors, mandibular central incisors and mandibular lateral incisors. 
Conclusion: According to our results, root dilaceration is an uncommon developmental anomaly which mostly 
occurs in the posterior teeth that is not also possible to have trauma. The radiographic diagnosis of this anomaly 
is important before surgery and orthodontics treatment, but firstly endodontic treatment.
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Introduction
Dilaceration is a deviation or bend in the linear relation-
ship of a crown of a tooth to its root; it is an angulation 
or sharp curve in the root or the crown of a developed 
tooth of 90º or more (1). There are 2 possible cause of di-
laceration. The most widely accepted cause is mechanical 
trauma to the primary predecessor tooth, which results in 
dilaceration of the developing permanent tooth (2-4). An 
idiopathic developmental disturbances is proposed as an-
other possible cause in cases that have no clear evidence of 
traumatic injury (5,6). 
Although dilaceration of a crown can be visually observed 
in an intraoral inspection, radiographic examination is re-
quired to diagnose a dilaceration of a tooth root (7). The 
criteria for recognizing root dilaceration vary in the litera-
ture. According to some authors (1,8), a tooth is considered 
to have a dilaceration toward the mesial or distal direction 
if there is a 90-degree angle or greater along the axis of 
the tooth or root, whereas others defined dilaceration as a 
deviation from the normal axis of the tooth of 20 degrees 
or more in the apical part of the root (9).
When we reviewed the literature using the PubMed 
Database (National Library of Medicine), most pub-
lications concerning dilacerations were case reports. 
We found only 5 articles regarding of prevalence of 
dilaceration (1, 8-11). Because of the insufficient epide-
miologic data, there is little information about the true 
prevalence of this malformation. Additionally, there 
was not any prevalence result with respect to root di-
laceration in Turkish dental patients. The aim of this 
study was to determine the prevalence of root dilacera-
tion in a Turkish dental patient population with respect 
to sexes, jaws, and dental localization, to determine the 
relation between sex and this anomaly.
Materials and Methods
We designed a descriptive study composed of periapi-
cal radiography of 2,405 patients who presented to our 
Maxillofacial Surgery, Oral Diagnosis and Radiology, 
and Endodontic Services of Dentistry Faculty, Ataturk 
University, in the city of Erzurum, located in the north-
east part of Turkey between January 1996 and January 
2008. All data (age and sex) was obtained from the files. 
Exclusion criteria included patients who were less than 
18 years of age at the time of radiographic examination, 
records with poor quality radiographs and record with 
radiographs of only primary teeth. The final sample in-
cluded 2,251 patients (1,124 females and 1,127 males, 
mean age; 37.25 years from 15 to 65 years). 
Diagnosing criteria of root dilaceration: A tooth was 
recognized as having mesial or distal root dilaceration if 
there was deviation of 90º or more from the normal long 
axis of the tooth. Orofacial direction of the dilaceration 
was determined by evaluating the bull`s eye appearance 
of the root, which results from the root deviation of 90º or 
more (1,7,8). The deviation was assigned to either apical, 
middle, or the coronal third of the root. In multirooted 
teeth, a tooth was recognized as having the dilaceration 
of the root if at least one root showed dilaceration. In cal-
culating the prevalence of dilaceration, the multirooted 
teeth having one or more dilacerated roots were counted 
as one case of dilaceration of the root.
To minimize variability in the present study, examina-
tions were carried out jointly by the first two authors of 
the article (a researcher from Department of Oral Di-
agnosis and Radiology and a researcher from Depart-
ment of Endodontic) over approximately one month. 
Throughout the study, in case of disagreement between 
the first two authors as to the outcome of an examina-
tion, the third author (an associated professor Depart-
ment of Oral Diagnosis and Radiology) was consulted. 
Cases in which there was no consensus were excluded 
from the study.
The variables were analyzed using the Statistical Pack-
age for Social Sciences (SPSS 11.5; Chicago, IL, USA) 
Program. The frequencies of anomalies which are de-
tected are calculated with respect to sexes, jaws, and 
dental localization. The Pearson chi-squared test was 
used to determine potential differences in the distri-
bution of dental anomalies when stratified by sex. A p 
value of < 0.05 was considered statistically significant.
Results
Of 2,251 patients, 276 (4.3%) root dilacerations were de-
termined in 214 (9.5%) patients. Anomalies were found 
in 9.8% (n=110) of females compared with 9.3% (n=104) 
of males. However, this difference was not statistically 
significant (p=0.7).
Root dilacerations were similarly distributed between 
maxilla and mandible. The most frequently root dilac-
erated teeth were found to be mandibular third molars 
(12.8%), followed by maxillary third molars (7.4%), 
maxillary first molars (6.7%), mandibular second molars 
(5.5%), maxillary second molars (5.4%) and mandibular 
first molars (5.3%). Root dilaceration was not detected 
in maxillary central incisors, mandibular central inci-
sors and mandibular lateral incisors (Table 1). The figu-
re 1 shows examples of root dilacerations belonging dif-
ferent tooth types on formed periapical radiography.
Discussion
Radiographic examination is required to diagnose a 
dilaceration of a tooth root (7). However, panoramic 
radiography alone is not the method of choice for the 
diagnosis of root dilacerations, which can occur in the 
buccal/labial or palatal/lingual directions (11). Rohlin 
et al. (12) mentioned that periapical radiographies were 
superior to panoramic radiographies in detecting the le-
sions on periapical area. On the other hand, it was re-
ported that panoramic radiographies are not useful tool 
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  Table 1. Distribution of the prevalence of root dilaceration amongst different tooth types.
Fig. 1. Examples of root dilacerations belonging different tooth types on formed periapical radiographies.
Tooth Number of examined teeth 
Number of the 
dilaceration 
Percentage of root 
dilaceration (%) 
Maxillary 3,518 151 4.3 
Central incisor 378 0 0.0 
Lateral incisor 334 11 3.3 
Canine 351 4 1.1 
First premolar 468 15 3.2 
Second premolar 433 22 5.1 
First molar 571 38 6.7 
Second molar 579 31 5.4 
Third molar 404 30 7.4 
Mandibular 2,868 125 4.4 
Central incisors 282 0 0.0 
Lateral incisor 291 0 0.0 
Canine 227 3 1.3 
First premolar 404 14 4.6 
Second premolar 394 17 4.3 
First molar 527 28 5.3 
Second molar 438 24 5.5 
Third molar 305 39 12.8 
Totally 6,386 276 4.3 

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as periapical radiographies in an epidemiological stud-
ies of oral health (13). So, this study contains the detec-
tion of periapical radiographies which had taken from 
different regions for different dental problems. While 
Hamasha et al. (1) found out the prevalence of root di-
lacerations 17.0% by using periapical radiographies, 
Ezoddini et al. (10) and Thongudomporn et al. (11) re-
ported the prevalence of 15.0% and 1.8% respectively 
by using panoramic radiographies. 
Chohayeb (9) has reported that the prevalence of dilac-
eration in maxillary lateral incisors is 98.0%; it is highly 
questionable whether 98.0% of teeth can be classified 
as having a large enough deviation to be classified as 
a dilaceration. The 3.3% prevalence of dilacerations of 
maxillary lateral incisors that we determined in this 
study was inconsistent with this finding.  On the other 
hand, our results show that the prevalence is higher in 
posterior regions consistent with Hamasha et al. (1) and 
Malcić et al. (8) while root dilacerations have shown 
similar distributions in both two jaws in our study, it 
is reported that the prevalence is higher in the maxilla 
(8), although one other noted that two thirds of the di-
lacerations in their study were in the mandible (1).  In 
the present study, found no difference between the in-
cidence in males and females in line with some reports 
(1,11) in the literature. However, Ezoddini et al. (10) 
reported that the prevalence of root dilacerations was 
significantly higher in males than females. 
There are conflicting descriptions about the etiology of 
root dilacerations in the literature. Some reports (2,3,14) 
support the role of trauma on the root dilacerations of 
anterior teeth. However, Andreasen et al. (5) mentioned 
that the major etiologic factor for dilacerations was ec-
topic development of tooth bud. Similarly, Chadwick et 
al. (6) reported dilacerated mandibular incisor that had 
not a trauma history but had a histological appearance 
consistent with trauma. Some researchers (1,8) support 
this view because most dilacerated teeth are found in 
posterior teeth, and these are not prone to direct trauma 
similar to our results.
The success of root canal treatment depends largely on 
complete biomechanical debridement of the canals and 
the elimination of microorganisms from the root ca-
nal system. In dilacerated teeth, it is often difficult to 
explore and negotiate the root canals, especially if the 
state of the pulp has caused apposition and/or resorp-
tion of the canal wall. Therefore, when an endodontic 
file is introduced into the root canal during treatment, 
it might be blocked by such irregularities (15). Another 
problem in endodontic treatment of these cases is the in-
ability to continuously follow the root canal curvature, 
and this might result in blocking of the canal, ledging, 
apical cavitation such as transportation and/or zipping, 
perforation, and instrument breakage (6). Therefore 
the diagnosis of root dilacerations before endodontic 
treatment has a critical importance in either prevent-
ing complications during treatment or ensuring a good 
treatment result.
Dilacerated root may be easily fractured during the sur-
gical tooth extraction (6,11).
Moreover, it was also reported that availability of 
the dilacerations in the orthodontic treatment of the 
teeth may make this process complicated (16).  
Conclusion
This research was the first study to examine the fre-
quency of the Turkish population of root dilaceration 
and one of the rare studies in the literature. Our study 
shows that this anomaly is distributed similarly in both 
jaws regardless of sex. Additionally, the dilacerations 
are clearly more common in the posterior teeth which 
are less related to trauma than the anterior teeth. 
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